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Introduction & Methods
• TCE has been widely used in US industry for more than a century 
• Most common groundwater contaminate in the US1  
• Known Carcinogen  
• Greater density than H2O & poor H2O solubility & low Henry’s Law 
Constant 
• Bismuth Oxyhailes (BiOX) 
• Photoactive under UV & visible light 
• Carbon Quantum dots (CD) 
• Can enhance photocatalytic activity  
• Increase electron hole separation 
• Synthesis of BiOX 
•  
• Syntheses of 2nd & 3rd Generation CD 
•  
• Rhodamine B (RhB) photodegradations were completed by 10 mg of 
photocatalyst with 10 mg/L RhB under 300 W simulated sunlight  
• TCE photodegradations were completed by 10 mg of photocatalyst with 
50 µM TCE under 300 W simulated sunlight
CTAX + Bi(NO3)3 ∙ xH2O ⟶ BiOX
HO − C − COOH(CH2 − COOH)2 + CO(NH2)2 ⟶ CDs
Trichloroethylene (TCE)
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Results & Conclusion
• BiOCl was effective in degrading TCE  
• Catalytic activity of BiOCl > BiOI 
(Calcination) > BiOBr > BiOI 
• Calcination greatly increased the 
photocatalytic abilities of BiOI 
• These photocatalysts are inexpensive, 
nontoxic, easy to synthesize, and are 
able to mineralize TCE in aqueous 
solution with sunlight.  
• Additional research will be conducted 
on the photocatalytic properties of 
BiOBr and BiOI on TCE 
• The new composite material are 
promising photocatalysts for the 
degradation of TCE and other 
chlorinated volatile organic compounds 
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